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kAR ke g o FEe HE®R ZEIH
(R KRR LR L5 100193)

FHE B TR R e I IR T AR WD AR TG, A S-Je - LH-E M 3- R A FR(D R, Wit & T 18 AN A BUARFR
ZERII) N-(BUR-1H-H M -4-55)- L H-MEE-3(5)- R RS B9, B AL A S5 3 45 g LR 2 ('H NMR) AR
S UG (HRMS)HIE, JFiEd X SFERATHVEMNT 7 B AR 10b [ &5, VSRR )X B &4
BB PO R 2 S 1, RS9 10b R 101 135 M T RIVR S 1T BE 2557 7 79 55 2% (Ningnanmycin) 5 J5 2 1
(Virazole); (i) B AsYxd#h H(Mythimna separata)FUL %) H(Culex pipiens pallens)EA — KA KAEH, (HiGH%E
A, 600X 106 g/mL IRE T, 10d KP4 U KIGTE R 40%, 5X 106 g/mL T, 10 F0 10K XI5 14 i) 2% K i 1
K 70%; (i) 50X 107° g/mL WKEEF, B 10h X 5% 25655 (Phoma asparagi Sace.)A 64%MIAMHIZE, 10q 5 HE A6 LA 5
(Rhizoctonia solani)fi 50%F 124, HARNEMTLHEAEIENE. FIRGREY, WM GY R S5k i s
YR RS R — IR AL,

R XU B, N-(LH-MEPE-4-J5)- L H-EME-3(5)- FR TR f; PR b B RETemt R s 1, % A I, R BE I

Synthesis and Biological Study of Novel N-(1H-Pyrazol-4-yl)-
1H-pyrazole-3(5)-carboxamides

Zhang, Daqiang Xu, Gaofei Liu, Yanhong Wang, Daoquan

Yang, Xinling Yuan, Dekai*
(Department of Applied Chemistry, Science College, China Agricultural University, Beijin 100193)

Abstract In order to investigate the biological activity of novel pyrazole derivatives, a series of N-(substituted-1H-pyra-
zol-4-yl)-1H-pyrazole-3(5)-carboxamides with bi-heterocyclic scaffold were designed and synthesized from ethyl 5-alkyl-1H-
pyrazole-3-carboxylate via several steps. The structure of all 18 target compounds were confirmed by 'H NMR and HRMS.
The single crystal of 10b was obtained in methanol, and the structural data was collected by X-ray diffraction. As the bioas-
say data showed, 1) most of the target compounds showed good inhibition activity against tobacco mosaic virus (TMV), espe-
cially compounds 10b and 101 possessing higher activity compared to ningnanmycin or virazole at the same concentration; (ii)
all compounds showed lethal activity against army worm (Mythimna separata) and the larva of mosquito (Culex pipiens pal-
lens), 10d possessing 40% lethal activity against army worm at a concentration of 600X 10™® g/mL, and 10f, 10k possessing
70% activity against the lava of mosquito at a concentration of 5X 10~® g/mL; iii) all compounds showed poor fungicidal ac-
tivity at a concentration of 50X 10~ g/mL, except for 10h possessing 64% inhibition rate to Phoma asparagi Sacc. and 10q
possessing 50% inhibition rate to Rhizoctonia solani. The above results showed that the bi-pyrazole compounds reported here
could be used as lead compounds as anti-plant virus or insecticidal agents for further study.

Keywords bi-heterocyclic scaffold; N-(1H-pyrazol-4-yl)-1H-pyrazole-3(5)-carboxamide; single crystal; anti-TMV activity;
pesticidal activity; fungicidal activity
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BRI T — 25 G MR B i 1 B B B AR i
P R RIE T — 2B PUR RS M AR X7 5
WU ERAL A ). (E Bkt et e itk Sk, Rhukgh
PRSP B AN AR, PLANE U $IHE IO AR 2535
T AR Z KERIXU(E)Z 5P

BUBA AR, BRI 2 BUR XU e 2R A4 H
A R PUR E A R F e STk A&
2RI A S I AR AR 25 00 1 A5 e ) B8 B A, [N
TGRSR IRNTI S RATT T A BRI e e IR 2R A A )
I TE T, DL S-de 31 H-NHEP-3 - F i 2, T o) 45 v ) 4k
HUAC 1 H-REEE-3(5)- HE R AT 4- 5 k- | H-nH - 3- R R e, i
Ja ¥ DB R, W IEE T 18 ARk
HARYD, (WA LR K RS 5 M 5 WAl 1 B AR
gk pe, ke Mg RER SR g, 3E—2
W7 BAIE 0 T ERNIE. B T A LS TR 7
AT Z Ab, FATEYE N2 T X b AR
T R B IEYE, BONATHITPN T S0 e BR
KGRI ENE, HYIE o 7 HEWEELR.
AR e 4B 5 TATAEALRIRE i, S5 M8 ) 23 1) AR
K, TGRS SRR IZ R e E T e LA
ZREPERAE, WO RS VIR N FEE T R B i
AR FUEMRE — 2B X, AL TEEE NG
S TAR I SR A 2 B Sl
1 ZBR5WTR
1.1 B8 & R R EFRE

R AR TR S-be k-1 H-MEME-3- FF R 2 5 (1) H %,
AL A R 4-C B A N-Je s -4-5 -1 H-nE -3
PR e K 1- FR RS - N-J 2 -4 - 2 - 1 DG P 5 - R B A (5) A
S-Prdh- 1 H-mE -3 - F IR R NV-FR R 3-Je k-1 H-E -5
LS 9, 1 LA afAk 5 5 9 fESIENE R CH,CL, 5%
THF NG, @ ZE 28 01E BHARY 10a~10r
(Scheme 1).

I S-feFE- L H-IEIE-3- FR R 2L F 34k . KA
it @A, Befk. B RSP IR, IR A N-kE
B-4- S - L H-NHE -3 B i Je 1- PR - V- -4 B -
1H-MEmE-5-F i 55 AR 98 HUAR-3(5)-bi - 1 H-IEIE-5(3)-
RS 9 FREURIEANH, W BRI E A 5 & R i
R P24 2 A1 3 453 3] Al A 9a~9d; AT 5 F AR — H
Bt R 1R 1-N F AL, 7T A R R st & 3L 4-C
Pk AF R EA Ta~7d, 15l KA. SAk i3]
(B4 9e~9h. X 5g Ak T 15 FHIH e 1 NBS USCRAK K 7]
i

XA N AR AT BB, TR AL
FIHEABER T, RNEETE 85 CH, KMNTE 3.5
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h VAT SER, B IR R N K K. T A IR
FeRlA Gk 4 75 PR AR, SEONAEN; TR
RETH I, B AR B LR T R, S R
S K IIR. B2 58, HoR R BE34 J 3 BUR B, 7
EIE 50T S5 ALFRRT B, R

KHALA 10b (0 RARHTRIL: AL e R
FIBERE G TR R 3-C o8, 850 T AW ANGS fok;
AN L B S 7 10— T £ 9.0°, ¢ [R50 P47,
i B 1] 1 1 P T 5 7/ 2 9P T 90— T £ 0 1
58.7°, FHIPH MR A A AT SR T4 T
2 IHUAA IR, DU/ /K53 5 b e 5 7 LA Bl
BEFE iU T RS 4, E A5 5 S
(I 1),

B 1 a1 10 1 amikgs i

Figure 1 X-ray structure of compound 10b

1.2 B8 E9ENY
HEMEEYHIP-TMV i EEE LR 1. (bavxs
B G I  BE LA B R R, KR LA
10b. 10c. 101. 10p MEHER AT, 75 m ALK
FERHF A BEIETE. 500X 107 g/mLIKE R, A 11
ANHRYETERT 30%, Hrr, 10b. 10j. 10m. 10n.
10q 5 5 MLEMREE S TR TRMEER, 1
100X 10"° g/mL ¥k, {H 10b. 10c. 10i. 10I. 10p
855 AMEEDIE M TR R, o 10b FVE TR
THEER, ZHUILEMIETERENRK FE I FCE 2
NF%, f0:10a. 10b. 10g. 10j. 10k. 10m. 10n. 10q.
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H1a R'=
1b: R' =

I

ae

=

vi) Nmo
N

N"2a:R" = Et, Y = OH N
2b:R'=Me, Y = oﬂ (ii) CH, OH
9a:R'=Et Y =Cl 2¢:R' = Et
9b:R'=Me, Y = CI l("')
l (iii)) R NO,
7"\ o
J\;S\( 3c:R'=Et;
. | OH
3a R'=Et, Y = OH CH,
3b:R'=Me, Y = OH | (i)
1=
9c:R'=Et,Y=Cl = (if) and (iv)
9d: R" = Me, Y=CI
i) and (iv
l( ) (iv) R NO,
1 0
- N>;§\< 4d:R'=Et,R? =
| NHR,
'\ 4aR'=Et R2=Me CHs
H 4b: R' = Me, R2= Me
l () 4cRT=Me, R2= i-pr 1(\/)
R"  NH,
2
5a:R! = Et, R2 = Me '}l NHR,
5b: R' = Me, R? = Me CHs
5¢: R' = Me, R? = i-Pr "5d: R = Bt R = Me

R® R

[ o}

N\N\
| OC,Hs

CHg
7a:R®=Et,R*=Cl
7b: R® = Et, R* = Br
7¢c:R®=Me, R*=ClI
7d: R® = Me, R* = Br

(viii)

Me

CH; Y
8a:R¥=FEt,R*=Cl,Y=0H
8b:R3=Et, R=Br,Y=0H —
8c:R®=Me, R*=Cl, Y = OH
8d:R3=Me, R*=Br,y=0H | (i0)
9e:R¥=Et,R*=Cl,Y=Cl; _ |
of. R®=Et,R*=Br, Y =Cl;
9g: R®=Me, R*=Cl, Y=CI;
9h: R% = Me, R*=Br,Y = Cl;

ZIT

°N NH R

CHy o Il N
N

RHN  ¢h,

10d, 10e and 10f

Reagents and conditions: (i) NaOH (4 equiv.), MeOH, reflux, 3.5 h; then 10% HCI, pH = 3; (ii) SOCI, (2.5 equiv.), reflux, 4 h; (iii) fuming HNO3
in fuming H,S04, 65 °C, 16 h; (iv) R2NH, (10 equiv.), CH,Cl, r.t., 12 h; (v) H, ( 810 kPa), 10% Pd/C, MeOH, 85 °C, 4.5 h; (vi) Me,S0y (1.2
equiv.), PhMe, 75°C, 4 h; (vii) SO,Cl, or Br, (1.2 equiv.) in CH,Cl,, reflux, 4 h; (viii) 9 (1.2 equiv.), pyridine (3 equiv.), r.t., 16 h

A1 B &4k
Scheme 1 The synthetic route of title compounds
1 LEYRBREENE
Table 1 Anti-TMV activity of title compounds
Compd. Con./(10°¢ gemL™") Inhibition/% Compd. Con./(107® gemL™") Inhibition/%
10a 500 32.56+10.49 ' 500 48844585
100 4.65+134 10j 100 18.602.49
10b 500 62.02+3.50 500 33334237
100 37214233 10k 100 3.88--2.49
L0c 500 37.2144.03 500 43.41+5.82
100 27.1340.89 101 100 26.36+12.84
104 500 10.08+2.49 500 55.04+2.94
100 8.5343.50 10m 100 8.5342.37
10e 500 13.184+5.87 500 5426+3.50
100 10.85+4.27 10n 100 5.43+4.67
Lo 500 12.40+1.61 106 500 19.384+3.23
100 3.8840.44 100 11.63+3.55
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BILILE HRER
E
Compd. Con./(107® gemL™") Inhibition/% Compd. Con./(107® gemL™") Inhibition/%
10 500 29.46+3.50 10p 500 32.56+1.34
g 100 13.18%3.50 100 31.01£3.82
10h 500 10.08+3.49 10q 500 5736+ 1.62
100 3.88+2.37 100 15.50%1.61
10i 500 32.5616.98 10r 500 25.58+7.47
! 100 27.13+£2.33 100 12.40£3.82
Virazole 500 34.11+3.66 Ninenanmvein 500 46.51%6.15
100 23.26+2.68 g Y 100 39.53+4.66
10r 45, {H 10i. 101 A1 10p I35 PERRARAR B /N, A5 g

A 4 R 2R I I MR 5 43 4-C A7 A BUAR 5 AR s 2R
1N R BRSO A i A FEE . (1)
MR 4-C A MR B REUVRET, BBk &4, Hih
WEMEA SEYE; Q)7 T IR F iR S
NG, GRS R AR; 1 mE L S )
ZERR DR T AR EREIR AL S5 AEERE
G TE LS R, AW B R B RAGAE F AC BR R R e
I 5 R e R R FAMH] TR AL, H AR AL
HA RN TS,

AP USRI R (R 2), BrA BAsYxt
il RIS &) H B8 — 52 IR AR A, B PR A v
Uiz 76 600X 10°° g/mL ¥KEF, 10d. 10e. 10g. 10j.
100 ZEXHHE B A KIEYE N 30%~40%, Hd 10d FI5E
PEN 40%; 7F 5X 10 ° g/mL #KFE T, 10b. 10c. 10f. 10j.
10k 55 5 MU YIRS B3 KIETELE 50%LL 1,
tF10f A 10K 35 Tk 70%. _BiRsE R HArMb &
B 2R R TT Re LA R HUE M. BARL A 5 R A
SR EE R A B A — 2R ), (ARG 2
J T ZARIMEIFI T Mt — B I0AE. IR A WE
I P Ji DR W] B X b A S K R 5, T ANt 3 R R
WCRTER, MOESE b AR s, A Rl —

K2 AWK

Table 2 Insecticidal activity of title compounds

Lethal rate/% Lethal rate/%
Compd. Army Lavaof | Compd. Army  Lavaof
worm®  mosquito’ worm’  mosquito’
10a 20 30 10j 30 40
10b 10 50 10k 20 70
10c 20 60 101 10 20
10d 40 30 10m 10 20
10e 30 40 10n 10 30
10f 20 70 100 30 30
10g 30 50 10p 20 30
10h 10 40 10q 20 20
10i 10 30 10r 10 20

“ The data was obtained at a concentration of 600X 10~ g/mL; ” The data was
obtained at a concentration of 5X 10 ¢ g/mL.

2194

http://sioc-journal.cn/

© 2015 Chinese Chemical Society & SIOC, CAS

FENHETEINRE B, 50X 107° g/mL IKE T, Bib&
) 10h 5 7 4 258590 64%IMHI1EH, 10q XHHRTEL AR
H 50 %mHIE - A, HR G YA SR B 2 i

2 i

ARSCHEAR T 18 ANH R MKk A4, it 'H
NMR. HRMS KARF SRS T Hbrtl
AV, KILT B AL A YTETE YR B AR g
PEJT A — & M AEDDTE T, TEVI0 858 —iE P o AT 1)
Bt b, S K AT E N HUR FE SR H 5 A it
— BT,

3 LIRS
3.1 UE5EHH

Yanaco-300 24 ¥4 sUAY (iR FE TH R &1 IE); Bruker
DPX 300 MHz #%Hi3E4R1X, TMS HHHR; Agilent 1100
Series HPLC/MSD Trap ¥ )it Bk FH Jii 1% 1 (ESI); Varian
7.0T FT-ICR MS HRMS Jiiif#{%(MALDI); Rigaku R-axis
RAPID IP g AATEHY (Mo Ka,, 2=0.071073 nm).

b L rp Ay Se e == | il Ah, HAR R T
AR 2.

3.2 LIGERST
3.2.1 WK A A AR

5- B 1H-MEME-3-H IR 2.5 (1a)  5-FF 21 H-E -
3-FE ZFE(1b) 5-ZFE-1H-MEME-3-F R (2a) . 5-F -
LH-ME W3- F R (2b) A 1-F JE-3- 2 Jk- 1 -tk e -5- R R
(20) A S TR 14, 15].

5- 2 FE-A-REFE- 1 H-THE e -3-F R (3a) « 5-FH JE-4- i -
LH-MEME-3-HER(3b), 1-H5E-3- 2, -4-FiFf 55 - 1 H-TLE -5
FHR(3¢) A B 2 IROCHR15, 16].

N-F3E-5- 7 4R e -1 H-IE e -3- A B (4a) . N,5-
T I -A-TE FE -1 H-IHE -3 FE G i (4b) 5-FEJE-N-SR A
AR H-MEME-3-FE LR (de)s N, 1-HJE-3- 2,04
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filg - 1 H-EL -5 - F Pk i (4 ) 5 B S SR 16].

N-F3E-5- 2 B4 0 B -1 H-ME e -3- R (5a) N,5-
TR R A H - AN -3 FE B (Sb) . S5-FREE-N-F A
-4 B -1 H-ME MR -3-FRBE L (Se)Fl N, 1- R AE-3- 2 B
A-5 -1 H-ME -5 - i (Sa) 16 i S STk 13].

B rhlalfk 4 (4.0 g), 300 mL AR R, #%
A 0.2 g 10%[1) Pd/C, B M=, MHAE-S T
NiZ)3.5h, AT, GREEZEE FRM 1 h B
WA 25 C, JERRMEALGR, BEBRUEWRYAR, 159k s,
R BLBRRRER, Agit—Bita, HERT N Ex
V7.

1-FAE-3- 2 36 1 - k-5 FR R 2, B (6a) A1 1,3- - FF
-1 H-MEMe-5-F R 2.5 (6b) 1) A il 2 HESCHR[ 14, 17].

4-50-1-F FE-3- 2. - | H-MEME-5-FR R LT (Ta)~ 4-7R-
1-H 3E-3- 2 -1 H-IEME-5-FH R TR (Tb) . 4-3-1,3- —H
Fe-1 H-MEEMe-5-FR PR 2T (Te) Fl 4-78R-1,3-— FF k- 1 H- itk e
5-HR 288 (7d) & B2 R SCiR[13, 14, 18].

4-50-1-F FE-3- 2. - 1 H-MEPE-5-FR R (8a)~ 4-5L-1-H
H-3- 231 H-MEE-S-F R (8b)y 4-5-1,3- - F -1 H-TiE
M-S F PR (8c)~ 4-7R-1,3- — FJE- 1 F-nb e-5- FR IR (8d) I &
RS IR OCHR[14).

HUAR-(5)3- ke - 1 H-nEE-3(5)- L 50 9a~9h [
BB AR IR 5 2.5 equiv. [ SOCL AR 4 h, %
7&FBx SOCL, R E Lk LRSI, A8t —
ARal, BT BAREE 10 K%

322 HARLAHE SRR

B rpaA N-F -5 2 B -4- B0 Fk - | N -3 - FR e
(5a) (4.0 mmol), MAE(12 mmol)i&T THF (30 mL)H, #
FEHAEIZE 0 C, T 5 CLARMINEHEAE 9a (0.48
mmol)¥) THF ¥7K, #EE, HIm4r8: M%) 5h, TLC
MWz fk 5 5k, BEBE, 2 5T [V(CHLCL)
V(CH;0H)=20 : 11187=¥) 5-2.3&-N-[5-2.F&-3-(N-F 3
A P )- 1 M -4 - L )- 1 H-PEE -3 - PR R 2 (10a), A (5
A, WK 53.4%. m.p. 213~214 C; '"H NMR (DMSO-
de, 300 MHz) d: 1.14 (t, J=7.5 Hz, 3H), 1.21 (t, J=7.5
Hz, 3H), 2.66 (q, J=7.5 Hz, 2H), 2.72 (d, J=4.7 Hz, 3H),
2.80 (q, J=7.5 Hz, 2H), 6.48 (s, 1H), 8.13 (d, J=4.2 Hz,
1H), 9.90 (s, 1H), 12.92 (s, 1H), 13.04 (s, 1H); MS (70 eV)
m/z (%): 329.0 M+K", 23), 313.0 (M+Na", 100), 291.0
(M+H", 19); HRMS calcd for C,3H;sN¢NaO, (M+Na)"
313.1383, found 313.1379.

HoAh B L&A S 1 10a.

5- 2 B -A- T FE-N-[5- 2. 3 -3-(N- H 3 5 1 k36 )- 1 H-
ML M -4~ -1 H- ML -3 F B Jl (10b): 1 £ [T 4, e 36
78.3%. m.p.154~155 ‘C; 'H NMR (DMSO-d,, 300 MHz)
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0: 1.18 (t, J=17.5 Hz, 3H), 1.26 (t, J=7.6 Hz, 3H), 2.71 (d,
J=4.5 Hz, 3H), 2.71 (q, J=17.5 Hz, 2H), 2.92~2.99 (q,
J=17.3 Hz, 2H), 8.06 (d, J=3.9 Hz, 1H), 9.88 (s, 1H),
13.00 (s, 1H), 13.94 (s, 1H); MS (70 eV) m/z (%): 358.0
(M+Na*, 100), 336.1 (M+H", 20); HRMS calcd for
C3H;N;NaO, (M+Na)" 358.1234, found 358.1241.

5- L 4T JE-N-[ 5- 2, 3 -3-(V- Y 2 A P IR 3 )- L H-
MLt P -4 1-1 - M R -3 FF G i (10¢): 1 6 [ 4, i
68.8%. m.p. 212~214 ‘C; 'H NMR (DMSO-d,, 300
MHz) 6: 1.18 (t, J=7.5 Hz , 3H), 2.53 (s, 3H), 2.72 (d, J=
4.5 Hz, 3H), 2.78 (q, J=7.5 Hz, 2H), 8.07 (d, J=3.7 Hz,
1H), 9.89 (s, 1H), 13.01 (s, 1H), 13.96 (s, 1H); MS (70 V)
mlz (%): 360.0 (M+K", 43), 3440 (M+Na*, 100);
HRMS caled for C,H;sN-NaO, (M+Na)™ 344.1078,
found 344.1072.

4 -1-FJE-3- 2 FE-N-[1- A JE-3- 2 JE-5-(N-FR R &1
FH R 3L )- 1 =P e -4- 6 ]- 1 - e -5- B R (10d): 1 (]
&, R 78.3%. m.p. 184~186 C; 'H NMR (CDCl;,
300 MHz) d: 1.24 (t, J=17.5 Hz, 3H), 1.27 (t, J=7.5 Hz,
3H), 2.67 (q, J=7.5 Hz, 2H), 2.90 (q, J=7.5 Hz, 2H), 2.96
(d, J=5.0 Hz, 3H), 4.11 (s, 3H), 6.91 (d, J=4.7 Hz, 1H),
9.57 (s, 1H), 10.43 (s, 1H); MS (70 eV) m/z (%): 375.3
(M+K", 100), 361.0 (M+Na', 57), 339.0 M+H", 71);
HRMS caled for Ci4H;oCINgNaO, (M+Na)® 361.1150,
found 361.1150.

4-iR-1-FJE-3- 2 FE-N-[1- A JE-3- 2 JE-5-(N-FR L &
FHBE3 )- 1 - -4 - - L H-IHE -5 - R T i (10e): 1 £ ]
&, W% 55.7%. mp. 171~172 C; '"H NMR (CDCl;,
300 MHz) d: 1.19 (t, J=7.5 Hz, 3H), 1.26 (t, J=7.5 Hz,
3H), 2.67 (g, J=7.5 Hz, 2H), 2.85~2.93 (q, J=7.5 Hz,
2H), 2.96 (d, J=4.8 Hz, 3H), 4.11 (s, 3H), 6.96 (d, J=4.8
Hz, 1H), 9.50 (s, 1H); MS (70 eV) m/z (%): 405.0 (M+
Na', 100), 383.0 (M+H", 29); HRMS calcd for C,4H,oBr-
NgNaO, (M+Na)" 405.0645, found 405.0653.

4-JR-1,3- = W -N-(1- H & -3- 2 Fk -5 (V- L 2
P 55 )- LH-E P-4 255 1 H-IEE -5 - FR S i (10F): - 1 £ T 4K,
& 72.9%. m.p. 221~222 °C; '"H NMR (DMSO-ds, 300
MHz) d: 1.17 (t, J=7.5 Hz, 3H), 2.71 (d, J=4.7 Hz, 3H),
2.67 (q, J=17.5 Hz , 2H), 2.17 (s, 3H), 3.96 (s, 3H), 8.10
(d, J=4.6 Hz, 1H), 9.79 (s, 1H), 13.05 (s, 1H); MS (70
eV) m/z (%): 407.0 (M+K", 11), 391.0 (M+Na", 100),
369.9 (M+H', 27); HRMS caled for C;3H;;BrN¢NaO,
(M+Na)" 391.0489, found 391.0484.

5- £, 3L -N-[5-F 3 -3-(N- FF I 2 P I 226 ) - 1 - ke e -4
FE - LH-H e -3 T 2 (10g): 3 (0 T4, Ui 25.3%.
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m.p. 242~244 C; 'H NMR (DMSO-d;, 300 MHz) ¢:
1.22 (t, J=7.5 Hz , 3H), 2.34 (s, 3H), 2.66 (q, J=7.5 Hz,
2H), 2.72 (d, J=4.7 Hz, 3H), 6.48 (s, 1H), 8.15 (d, J=4.4
Hz, 1H), 9.90 (s, 1H), 12.92 (s, 1H), 13.05 (s, 1H); MS (70
eV) m/z (%): 315.0 (M+K", 44), 299.0 (M+Na", 100),
277.0 M—+H", 35); HRMS calcd for C;,H;(N¢NaO, (M+
Na)" 299.1227, found 299.1234.

5- 2.3 -4- T 5L -N-[ 5- F 3 -3-(W- 2 4 R Ik 38 )- 1 -
ML M -4~ - 1 H- ML M -3 B fle (10h): 1 £ [T 4, e 36
41.0%. m.p. 216~218 C; 'H NMR (DMSO-ds;, 300
MHz) d: 1.26 (t, J=7.5 Hz, 3H), 2.27 (s, 3H), 2.72 (d, J=
4.7 Hz, 3H), 2.95 (q, J=7.5 Hz, 2H), 8.04 (s, 1H), 9.94 (s,
1H), 12.99 (s, 1 H), 13.96 (s, 1H); MS (70 eV) m/z (%):
359.9 (M+K", 39), 344.0 (M+Na", 100), 322.0 M+H",
26); HRMS caled for C;,H;sN;NaO, (M—i—Na)+ 344.1078,
found 344.1071.

5 FH BE-N-[5- H 2 -3-(IV-H R 0 G 2 ) - 1 -t e -4-
FE1-1H-ME e -3 G B (100): 1 [E AR, IRE 25.0%.
m.p. 244~245 C; 'H NMR (DMSO-d;, 300 MHz) ¢:
2.27 (s, 3H), 2.54 (s, 3H), 2.72 (d, J=4.7 Hz, 3H), 8.06 (s,
1H), 9.93 (s, 1H), 13.02 (s, 1H), 13.96 (s, 1H); MS (70 eV)
miz (%): 301.0 (M~+K", 29), 285.0 (M+Na", 100), 263.0
(M-+H", 21); HRMS calcd for C;;H;,N,NaO, (M+Na)"
285.1070, found 285.1074.

5- FF L -4 JE - N-[ 5- B 3 -3-(V- R A R R 3 )- 1 -
ML M4 -4 BE T- 1 - Wbk P -3- G fiz (10j): 1 £ [T A, e 3
87.5%. m.p. 270~272 ‘C; 'H NMR (DMSO-ds, 300
MHz) 0: 2.25 (s, 3H), 2.33 (s, 3H), 2.72 (d, J=4.6 Hz,
3H), 6.44 (s, 1H), 8.16 (s, 1H), 9.92 (s, 1H), 12.92 (s, 1H),
13.02 (s, 1H); MS (70 eV) m/z (%): 346.0 (M+K", 20),
330.0 (M+Na', 100), 308.0 (M+H", 40); HRMS calcd
for C;;H;3N,NaO, (M+Na)" 330.0921, found 330.0928.

4- iR -1- B L 32 20 FE - N-[5- H L -3 (V- B R A G
3 )- 1 H-H P-4 FE -1 - NG e -5 PG i (10K): 1 £ 3] 4k
& 29.1%. m.p. 223~224 ‘C; 'H NMR (CDCl;, 300
MHz) 6: 1.26 (t, J=7.5 Hz, 3H), 2.97 (d, J=4.9 Hz, 3H),
2.66 (q, J=17.5 Hz , 2H), 2.45 (s, 3H), 4.12 (s, 3H), 6.90 (s,
1H), 9.59 (s, 1H); MS (70 eV) m/z (%): 391.0 (M+Na",
100), 369.9 (M+H", 76); HRMS calcd for C,3H;;Br-
NgNaO, (M+Na)" 391.0489, found 391.0489.

4- G -1- B L 3= 20 FE - N-[5- H 3R -3 (V- B R A G
5 )- 1 H- L M -4- 5 -1 - kL e -5 - FR R Rz (10m): - 1 0 ] 4,
& 67.8%. m.p. 208~210 ‘C; 'H NMR (CDCl;, 300
MHz) 6: 1.26 (t, J=7.5 Hz, 3H), 2.96 (d, J=5.0 Hz, 3H),
2.67 (q, J=7.5 Hz, 2H), 2.43 (s, 3H), 4.12 (s, 3H), 6.94 (d,
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J=4.7 Hz, 1H), 9.62 (s, 1H); MS (70 eV) m/z (%): 362.9
(M+K", 19), 347.0 (M+Na", 100), 325.0 M+H", 28);
HRMS caled for C3H,,CINNaO, (M+Na)" 347.0994,
found 347.1001.

4- P -1,3- 2 F L AN-[5- B L 3o (V- O &R
5)-1H-NE e -4- 3811 =ML -5 FE G e (10m): [ (L 44
& 30.9%. m.p. 216~218 ‘C; 'H NMR (CDCl;, 300
MHz) 6: 2.27 (s, 3H), 2.46 (s, 3H), 2.97 (d, J=4.8 Hz,
3H), 4.11 (s, 3H), 6.87 (s, 1H), 9.62 (s, 1H); MS (70 eV)
mlz (%): 376.9 (M+Na', 100), 3549 (M+H", 41);
HRMS caled for Cj,H;sBrNgNaO, (M+Na)' 377.0332,
found 377.0325.

4- 5 -1,3- - F L -N-[5- B BE 3o (V- O &R
FE)-1H-MH W -4- 36 -1 H-THE e -5 - G iz (Lom): 1 €00 3 44k
K 35.4%. m.p.184~186 C; 'H NMR (CDCl;, 300
MHz) 6: 2.27 (s, 3H), 2.45 (s, 3H), 2.97 (d, J=5.0 Hz,
3H), 4.12 (s, 3H), 6.92 (d, J=4.3 Hz, 1H), 9.66 (s, 1H);
MS (70 eV) m/z (%): 349.0 M~+K", 24), 333.0 (M+Na",
100), 311.0 (M+H+, 14); HRMS calcd for C;,H5Cl-
NgNaO, (M+Na)* 333.0837, found 333.0845.

5- £ FE-A- T 3 -N-[5- F 3 -3 (V- T 2 L A
3 )- 1 H-NH P -4 F5E 11 - kL e -3 FR 5 i (100): 1 € 31 4,
& 37.1%. m.p.258~262 C; 'H NMR (DMSO-d, 300
MHz) 6: 1.14 (d, J=6.5 Hz, 6H), 1.27 (t, J=7.5 Hz, 3H),
2.28 (s, 3H), 2.95 (q, J=7.5 Hz, 2H), 3.99~4.10 (m, 1H),
7.82 (d, J=5.1 Hz, 1H), 9.93 (s, 1H), 13.01 (s, 1H), 13.97
(s, 1H); MS (70 eV) m/z (%): 388.7 (M+K", 47), 369.6
(100), 350.5 (M+H", 27); HRMS calcd for C;4H;oN,NaO,
(M+Na)" 372.1391, found 372.1385.

4-JR-1-F I -3- £, FE - N-[5- FF 3 -3- (V- TR 2 4 R Ik
FE)-1H-MHE P-4 11 H-IHE e -5 - H Bt i (10p): 1 €80 i 44K
F 40.9%. m.p.142~144 C; 'H NMR (CDCl;, 300
MHz) 6: 1.24 (d, J=6.7 Hz, 6H), 1.25 (t, J=7.5 Hz, 3H),
2.42 (s, 3H), 2.65 (q, J=7.5 Hz , 2H), 4.12 (s, 3H), 4.19~
430 (m, 1 H), 6.77 (d, J=8.1 Hz, 1H), 9.57 (s, 1H); MS
(70 eV) m/z (%): 435.0 M~+K", 34), 419.0 (M+Na", 94),
397.0 (M+H", 100); HRMS caled for C;sH,;BrNgNaO,
(M+Na)" 419.0802, found 419.0800.

4- 5 -1,3- 7 H B N-[5- B 3-(V- S A AR A I
FE)-1H-M W -4- 36 -1 H-TE e -5 - G 2 (10q): 1 €0 3 44k
& 53.4%. m.p. 163~164 ‘C; 'H NMR (CDCl;, 300
MHz) §: 1.26 (d, J=4.7 Hz , 6H), 1.22 (s, 3H), 2.43 (s,
3H), 4.10 (s, 3H), 4.18~4.30 (m, 1H), 6.74 (d, J/=8.4 Hz,
1H), 9.61 (s, 1H); MS (70 eV) m/z (%): 420.9 (M+K",
38), 405.0 (M+Na", 100), 383.0 (M+H", 36); HRMS
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caled for C;4;H;oBrN¢NaO, (M+Na)" 405.0645, found
405.0640.

4-5-1-F 3L -3- 2 L -N-[5- L -3- (V- TR R A R B
5 )-1H-ME e -4-FE -1 H-THE e -5 - R G B2 (10r): 1 6 31 4
W& 44.3%. m.p. 141~143 ‘C; 'H NMR (CDCl;, 300
MHz) 6: 1.23 (d, J=6.5 Hz, 6H), 1.25 (t, J=7.5 Hz, 3H),
2.43 (s, 3H), 2.66 (q, J=7.5 Hz, 2H), 4.12 (s, 3H), 4.19~
430 (m, 1H), 6.74 (d, J=8.4 Hz, 1H), 9.63 (s, 1H); MS
(70 eV) milz (%): 391.0 M—+K", 42), 375.0 (M+Na",
100), 363.0 (M+H", 13); HRMS caled for C;sH,,Cl-
NgNaO, (M+Na)" 375.1307, found 375.1301.

3.2.3 Aédl 10b 38l 69 F) & A XAT S0

H 10b (0.5 g) T 25 mL =i, L 10 mL FEEN
P, ERTHE, 6 d ETH LA 173K T, &
HY 0.30 mmX0.25 mmX0.20 mm F 58 5 & T DY [ 675
{3, PAATEHE N Mo Ko N4E SR, w-scans 727U EL
i, KM w-20 77 PUEEATH S, F/H LP RIEFIZ
U6 W SRS TE 5 R . 7E 2.40°<<20<<27.44°38 il U gk
B 11639 AMFTA A, HApsrfrE S 3932 AMR(int)=
0.0419]. f#ifH B #4k4 SHELXTL 258 HI 451, 16
SHELXTL-97 2% F XM &/ iz irkEE. e
Y1 10b [F RIS ECN: Ci3HN,O, M, =371.37, =
#Him & (Triclinic), P-1 U, a=0.92872(2) nm, b=
0.95262(2) nm, ¢=1.07968(2) nm, a=65.12°, f=86.97°,
y=86.72°, V=0.8647(3) nm’, D,=1.426 g/cm’, Z=2,
F(000)=1392, u(Mo Ka)=0.114 m~ ', —12<h<11,
—12<k<12, —13</<13, §=1.110, Final R=0.0510,
wR=0.1376 (all data). ZLAYIHI S AEE O ARAE T8I
Mr e A E 48 R, CCDC 1062779(F 1).

324 AdEMEMR

(PR FEVE: BT WSRO EY, mA
80 uL DMF &1, NN KEZKMERE, 2% 2 Ak
AR, RIS RS (N, tabacum L)FEARERET F,
4 TMV M4 5.88 X 10° g/mL FI6 BRI S5 AFIAL &
VIR TSR RIR A R AL 30 min, KRR A W08 Rh 2R R
Tt = K B2 B, B ARk & s SR s TR R B R
= A R AE A AR R 3 d R A A B
H, SMEEY5 HI4E 500X 1075 A1 100X 1076 g/mL ¥
FE TR A S EAT I E =K, [FR R ) R A T R R A
TE X R JE R ) BE A B TE AL A R AR 2
&FE1).

()4 HIEPEM: 1 B 2R 77 R B (Mythimma sepa-
rata Walker) N F T K= RS H) IE & B4R, SRR
PR DR =y DU Ul O RT R O R = N v 'S
600X 10~ g/mL HIAERIAETR, REHHEKM, T 5
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MANEAR 7 em BEFRILF, 2N 4 #4010 3k, (ERN4
PR, AR T ) K 1 3R 1) 4l B AR vt REH. 4391
T 24 A1 48 h JE LGRS BTG 0L, THESET %,

R F IR BRI (Culex pipiens pallens)%fi 2t
N E PERFR IR A, SRR AN 2 A P x i)
HE T, e A E K 200X 10 g/mL [T B
W, B R 2.5 mL, fEREMHLL 100 mL H KK
FiRE, MONIERYIIZhH 10 3k, 24 h M EHLIET1H I,
THHIET R EE 2).

G)ABEPE: AR E MR B 2 AR KR VENE.
232 A ) 50 mg LA 10 mL DMSO ¥ i fa, LI IR%:
Rk E 50X 10°° g/mL, PRI IR UFHR IR, fE0H
FE4AF FHEARR 7 mm KR TILES, HBEELZY)
HUEUF, FEFh 20 R T3 25 FAR P o, B 2210
T, & F%, BT 25 CEFEMpTERE. AEant
R mEE R EKE, IFTHEEREKER. BiETA
X BB VA K AR AR AR B VR I K AT
27 A BT 5 s i B 1) B 22 A K R 2R

Bugt BB RIT RS TT R AL A TR ORI
SR 35 B AR AENE PR 7 T K 0 SCHF

4 Bi#1 kL (Supporting Information) HFr{b &4 10a~
10r /) "H NMR F1 HRMS B DL A6 G 10b (1 k45
2 H. X EeRPRE AT AT 9 35 (http://sioc-jour-nal.cn/)
AR
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